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ABSTRACT: 

PURPOSE: To form one dot from two or more ink droplets by 
adjusting the speed of ink droplets so that an ink droplet which is 
discharged first by a pulse signal is combined with an ink droplet 
which is discharged last while they are flying. 

CONSTITUTION: When a printing pre-signal is input to a terminal 
INI, the first charge pulse of a constant period is output 
synchronizing with its start-up edge. By the turning-on of a 
transistor Ql by the charge pulse, a transistor Q2 constituting the 
first constant current circuit 21 is turned on, and the constant 
current is applied to a condenser C through a resistance Rl . The 
terminal voltage of the condenser C is amplified by transistors Q6, 
Q7 to be applied to each terminal 6 from an output terminal OUT, and 
only specified piezoelectric oscillators 6, 6, 6... are charged at a 
gradient iC through transistors S, S, S, . . . which are turned on 
selectively by a signal from a selective signal generation circuit 
25. In this way, the oscillator 6 is contracted at start-up gradient 
xc to expand a pressure generation chamber, and a constant amount of 
ink is introduced from a common ink chamber into the pressure 
generation chamber. X 
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(Translation) 

Case 5: Japanese Patent Laid-Open PubJ-icarion n|o. 336970/1996 
Ti^le: INK- JET TYPE RECORDING DEVICE 

Applicetnt: Seiko Epson Corp- , Japan 

*■ 

(5-A) 

A plezoelecTiric oscillator 6 1$ contracred at i rising gradient 
Tc. Thus, a pressure generating chamber 9 is inflated so that a 
certain amount of ink is flown from a common ink 
the pressure generating chamber 9. 

When a time defined by a pulse width of a charge pulse 1 is 
elapsed, a transistor Ql is made to be off so that a charge of a 
condenser C is stopped . 

When a hold time is elapsed, a printing signal d is inpumed 
to a printing signal input terminal 1N2, Thus, a first discharge 
pulse I ■ for The printing signal is outputted from i% discharge pulse 
generating circuit 22 - At the same time, a time coiLstant of a second 
constant current circuit 23 is set to be tdl by 
ad:justing circuit 24 . 

A transistor Q4 cons tltut ing the second constanji 
23 is made to be on. and an electric charge of ttie condenser C is 
discharged by the time constant -cdl . Thus, a reiminal voltage of 
the condenser C is linearly descended at the rising time cons-cant 
Tdl. 

The rising voltage is outputtedro an output terminal out through 
transistors Q8 and Q9 , and is applied to the respect j_ve piezoelectric 
oscillators 6, 6. 6 Since only the piezoelectric oscillators 
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6 ro form clots are charged, only these piezoelect 
6,6,6-'- are discharged by the rising time cons 
diodes D. D, D • , and elongated at a speed 

constant Td.1 ^ 

With the elongation of the piezoelectric os 
pressure generating chamber 9 is contracted at a 
by the time constant xdl to pressurize ink therein so 
are delivered from a nozzle opening 2 with a 

When a second charge pulse II is generated 
a print preliminary signal (a) . only the piezoelec 
6, 6, 6 to form dots are selectively charged 
above steps so that ink is supplied from the 
11 to the pressure generating chamber 9 . Because 
pulse II also has a time constant tc, ink is supplied 
generating chamber in the same condition as the 
I. 

When the charge by the second charge pulse 
a second discharge pulse II ' is outputted with sync 
signal (c) which has been already inputted. At 
discharge time constant of the discharge circuit 
be Td2 by the time constant adjusting circuit 
A transistor Q4 constituting the second 
circuit 23 19 made to be on by the second 
an electric charge of the condenser C is 
constant Td2 which is smaller than that of 
piezoelectric oscillators 6, 6, 6 are 

constant Td2. 

The pressure generating chamber 9 is 

determined by the time constant icd2 , and delivers 
fly at a speed V2 faster than the speed VI at which 
were delivered on the last occasion- 



ric oscillators 
tant Tdl through 
by the time 



discnar ?e 



discharged 



NO. 1712 P. 50/74 



cillator 6, the 
peed determined 
':hat ink droplets 
VI, 

synchronising 
trie oscillators 
:>y repeating the 
ink chamber 
ihe second charge 
to the pressure 
first charge pulse 

II is completed, 
ironizing a print 
the same rime, a 
23 is changed to 

14, 



i?onstant current 
pulee II' , and 
by the time 
Tdl . Thus , the 
at the time 



elongated 



contracted 



at a speed 
ijnx droplets which 
the ink droplets 



I 



MAY, 9.2003 4:35PM WENDEROTH LIND & PONACK 



NO, 1712 P, 51/74 



Xinearly 
eloncfat 



When tJie delivery of the second ink droplet 
sim^-lar ro the above, a ttiird charge pulse III 
synchronizing a print preliminary signal (a) so 
generating chamber 9 is inflated to draw ink 

When the charge by the third charge pulse 11^ 
a third diecharge pulse III ' is outputted wirh s 
signal (c) which has been already inputted. At 
discharge time constant of the second consrant 
is changed zo be tda by the rime constant ad Jus 

A rerminal voltage of ^ the condenser is 
the time constant td3 by a third discharge 
piezoelectric oscillators 6, 6, 6 are 
determined by the -cime consrant Td3- Wirh the 
piezoelectric oscillators 6 . ink droplets are 
nozzle opening 2, xhe ink droplets flying at a s 
about the same as the speed V2 at Which ink were 
last occasion. 

The time constants tdl , xd2 , and Td3 are s 
and the values thereof are so set that, before an 
by the first discharge pulse I reaches to a rec 
ink droplet by the second discharge pulse II 
droplet caused by the first discharge pulse I . 
first and the second ink droplets are combined 

When the two ink droplets are combined, the 
be the average value of both of the ink droplet 
is caused to be lower than that of the second inJf 
when setting the speed V3 of an ink droplet 
discharge pulse III to be higher than the speed 
droplet* the three ink droplets are combined 
to b come a single ink droplet and spotted on a 
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a print 
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(5-B) 

Fig , 4 shows speeds of ink droplets for simulTan 
three ink droplets during their flight oa a recor 
a distance between a nozzle surface of a recording 
paper, that i3, a platen gap being 1,00mm, with 
first ink droplet as a reference- Generally , a 
quality can he executed when a speed of an ink 
a range from 6 to 10 m/s hy a recording head 
piezoelectric oscillators of longitudinal osci 
When the speed VI of a first ink droplet is sot 
or the like, a second ink droplet and a third 
f lied at speeds V2 and V3 such that the second and 
are easily comhined to the first ink droplets dur 



eouBly combining 
ding paper, with 
to a recording 
a speed VI of a 
of a required 
d|roplet is within 
us ing the above 
mode . Thus . 
i:o he 6 to 10 m/s 
droplet can be 
ink droplets 
ng their flight. 
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